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AMENDMENT S TO THE CLAIMS 

Please amend the claims as follows: 



Listing of claims: 

Claim 1. (Currently amended) A process for producing carotenoids comprising 
cultivating in a culture medium a r e combinant carotenold producing recombinant 
organism containing at least one polynucleotide oncoding an activo oxygon cpoc i o^ 
quenching factor that is disrupted with a disruption cassette specific to the 
polynucleotide, wherein the recombinant oroanism belong tn the idnmfam of u nnam | 
Protista or Funtf and the activo oxygon npnnmn gnn.n^i^ ic onc odo d b y j 

polynucleotide ]s selected from the group consisting of [[:]] 

(a) SEQ ID NQs: 1 and of 4. er and a poh/nucleotidft pni ym.HnntiHnn *v~* 
hybridizes hybridi7e to the complement of SEQ ID NOs: 1 or 4 under 
high stringency hybridization and wash conditions^ wherein said 
polynucleotide encode th e hybridiz i ng po l ynucl o otidoo oncodo a 
polypeptide having mitochondrial superoxide dismutase (SOD) activity 
[[:]] 

( h ) S F Q ID NQ G: 2 or 6. or polynuc l oot i doc that hybridizo to th e 
nn mp ln m n nt of S C Q I D MQ c: 2 or fi nnd o r high otriny u i iuy 
hybridizat i on and waoh conditiono, whoroin tho hybr i dizi ng 
p olynucloot i doc oncodo a polypoptido having cyt n p l acmio ouporoxi du 
diomutae e (SOD) activity; and 
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( c) SEQ ID NOo; 3 or 8, or p ofynue l ootidoo that hybridiz e to tho 
eomplomont of SEQ I D NOo: 3 or 8 undor high ctringonoy 
hybrid i zation and waoh condit i ono, whoro i n tho hybridizing 
po l ynuolootidoo oncodo q polypept i d e having oatalaoo activity: and 
recovering carotenoids from the culture. 

Claim 2. (Cancelled). 

Claim 3. (Original) A process according to claim 1 wherein the recombinant 
organism belongs to a genus selected from the group consisting of Erwlnla, 
Rhodobacter, Myxococcus, Flavobacter, Paracocous, Synechococcus, Synechocystis, 
Agrobactarium, Streptomyces, Haamatococcus, Dunalieila, Phaffia, 
Xanthophyllomycas, Neurospora, Rhodotorula, Blakeslea, and Phycomyces. 

Claim 4. (Original) A process according to claim 3 wherein the recombinant 
organism is a strain of P. rhodozyma. 

Claim 5. (Original) A process according to claim 4 wherein the recombinant 
organism is P. rhodozyma ATCC 96594. 

Claim 6. (Previously cancelled). 
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Claim 7. (Currently amended) A process according to claim 1 wherein the 
polynucleotide js activo oxygon cpooioo quonoh i no factor ic onoodod by SEQ ID NO: 1. 

Claim 8. (Currently amended) A recombinant organism for producing 
carotenoids comprising a-gene-fef at least one polynucleotide nrtivo oxygon cpooioc 
n n onching factor, which gon n ia oubstantially disrupted with a disruption cassette 
specific to the polynucleotide, wherein the re combinant nanism belonna tn 
k ingdom of Monera, Protista or Funat and t h e polynucleotide is selected from the group 
consisting of SEQ ID N Os- 1 and 4, and a n olvnuctentiH* th q t hybrid^ m 
POmplement of SEP ID NOs- 1 or 4 unri«r hi^ h string™ hy bridization anrt wa *h 
conditions, wherein said polynucleotide enmrl ^ a polype ptide having mitachnnHriai 
superoxide dismutase (SOD) activity flaw* 

Claim 9. (Cancelled). 

Claim 10. (Original) A recombinant organism according to claim 8 © wherein the 
recombinant organism belongs to a genus selected from the group consisting of 
Erwinia, Rhodobacter, Myxococcus, Flavobacter, Paracoccus, Synechococcus, 
Synechocystis, Agrobachrium, Straptomyces, Haematococcus, Dunaliella, PhafRa, 
Xanthophylfomyces, Neurospora, Rbodotoruta, Blakeslea, and Phycomyces. 

Claim 11. (Cancelled). 
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Claim 12. (Currently amended) A disruption cassette for disrupting a 
Polynucleotide selected from the group co n sisting of sen |p NQs: 1 anri a nn n * 
sequence that hybridizes to the comntom^ of S EQ in Kin s: 1 Qr 4 unriAr h.^h 
stringency hybridization and wash mnriiHnn 8 and enrvvte* a ppiypentiriA h a wi nn 

mitochondrial superoxide dismutase rSOm ar.Hu.fy a ^ f i r m , „ Lli u u UJW )| 

R p ocioe quenching factor off on t i vo in oj .utu n n g o nooiD in a rrnr o t o nogon i o o iy u n im n 
comprloing a nuclootldo ooqu n nco that codoo for an actlvo oxyg o n cpoc i oo qu unol uMy 
factor that io oubotantia l ly idonti ml to a part of a DMA coquonco coding for an act ive) 
oxygon opoo i oo q u onch i ng faotor and, the disruption eas^n* ™m r r r » n a selectable 
marker gene and a fragment of th« polynucleotide 

Claim 13. (Currently amended) A disruption cassette according to claim 12 
wherein the disrupted polynucleotide is in an organism belonging belong* to a the 
Wn 9 dom selected from the orouo consi^q of Monera, Protista and ef Fungi. 

Claim 14. (Original) A disruption cassette according to claim 13 wherein the 
organism belongs to a genus selected from th 9 group consisting of Erwinla, 
Rhodobacter, Myxococcus, Flavobacter, Paracoccus, Synechococcus, Synechocystis, 
Agrobaotorium, Sttaptomyoas, Haematococous, Dunalietla, Phaffia, 
Xanthophytfomyces, Neumspora, Rhodotorula, Blakeslea, and Phycomycas. 

Claims 15-17. (Cancelled). 
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Claim 18. (Currently amended) A recombinant polynucleotide ©NA sequence 
cod i ng for an act i v e oxygon np o cioc quonohing fa olu f comprising a polynucleotide 
selected from, the group consisting of SEQ ID N Os: 1 and A. » n d a polyn ur^tiH* 
hybridizes to the complement nf SEP ID NQa: 1 r>r a , jnde r hioh strinn^cv hybridan , 
and wash conditions, wherein said poly nucl eotide encode* a polypeptide having 
mitochondrial superoxide dismutase f snn) a^t y a « n ^ n tn r n rT 1 tn n non nnL i L In J 
carot e nogenio organicm . 

Claims 19-35. (Cancelled). 

Claim 36. (Currently amended) A method for cloning a polynucleotide encoding 
a superoxide dismutase g e no onooding an activo oxygon cpocioo quonohing factor 
offootivo in oarot e nogonooio in g carotonogonic organicm comprising providing as a 
probe or primer a polynucleotide sequence selected from p e omup consisting of SEP 
ID NOs: 1 and 4, and a polynucleotide that h ybridizes to th* complement of SFf> in 
NOs; 1 or 4 under high stringency hybridis a tion and wa *h conditions u/tmrein cgi w 
polynucleotide encodes a poly p e ptide havin g mito chondrial ...p ^mAta dismut^ 
(SOD) activity o n c ro di ng a po l ypoptido having tho n rt ivity of a mito c hondrial cuporoxido 
diomutooo (OOP), a cvtooinrmir pupnmiri^ ^irmut n np ( SOP) and/ o r a c at a bco. 

Claims 37-38. (Cancelled). 
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Claim 39. (Previously presented) A process according to claim 1. 38 wherein the 
a ot ivo oxygon cpocioc quonohing fn ntn r ic oncod o d b y u polynucleotide comprises 
coquonco comprising SEQ ID NO: 1 or SEQ ID NO: 4. 

Claims 40-43. (Cancelled). 

Claim 44. (New) A process according to claim 1 wherein the polynucleotide is 
SEQ ID NO: 4. 

Claim 45. (Now) A recombinant organism according to claim 8 wherein the 
polynucleotide comprises SEQ ID NO: 1 or SEQ ID NO: 4, 

Claim 46. (New) A recombinant organism according to claim 45 wherein the 
polynucleotide is SEQ id NO: 1. 

Claim 47. (New) A recombinant organism according to claim 45 wherein the 
polynucleotide is SEQ ID NO: 4. 

Claim 48. (New) A disruption cassette according to claim 12 wherein the 
polynucleotide comprises SEQ ID NO: 1 or SEQ ID NO: 4. 
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Claim 49. (New) A disruption cassette according to claim 48 wherein the 
polynucleotide is SEQ ID NO: 1. 



Claim 50. (New) A disruption cassette according to claim 48 wherein the 
polynucleotide is SEQ ID NO: 4. 

Claim 51. (New) A recombinant polynucleotide sequence according to claim 18 
wherein the polynucleotide comprises SEQ ID NO: 1 or SEQ ID NO; 4. 

Claim 52. (New) A recombinant polynucleotide sequence according to claim 51 
wherein the polynucleotide is SEQ ID NO: 1. 

Claim 53. (New) A recombinant polynucleotide sequence according to claim 61 
wherein the polynucleotide is SEQ ID NO: 4. 

Claim 54. (New) A method according to claim 36 wherein the polynucleotide 
comprises SEQ ID NO: 1 or SEQ ID NO: 4. 



Claim 55. (New) A method according to claim 54 wherein the polynucleotide is 
SEQ ID NO: 1. 
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Claim 56. (New) A method according to claim 64 wherein the polynucleotide Is 
SEQ ID NO: 4. 



Claim 57. (New) A vector comprising a disruption cassette according to claim 

12. 



Claim 58. (New) A vector comprising a polynucleotide selected from the group 
consisting of SEQ ID NOs: 1 and 4, and a polynucleotide that hybridizes to the 
complement of SEQ ID NOs: 1 or 4 under high stringency hybridization and wash 
conditions, wherein said polynucleotide encodes a polypeptide having mitochondrial 
superoxide dismutase (SOD) activity. 

Claim 59. (New) A vector according to claim 58 wherein the polynucleotide 
comprises SEQ ID NO: 1 or SEQ ID NO: 4. 



Claim 60. (New) A vector according to claim 58 wherein the polynucleotide is 
SEQ ID NO: 1. 



Claim 61. (New) A vector according to claim 58 wherein the polynucleotide is 
SEQ ID NO: 4. 
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Claim 62. (New) A process for producing carotenoids comprising cultivating in a 
culture medium a carotenoid producing recombinant microorganism containing at least 
one polynucleotide that is disrupted with a disruption cassette, which polynucleotide is 
selected from the group consisting of SEQ ID NOs: 1 and 4, and a polynucleotide that 
hybridizes to the complement of SEQ ID NOs: 1 or 4 under high stringency hybridization 
and wash conditions, wherein said polynucleotide encodes a polypeptide having 
mitochondrial superoxide dismutase (SOD) activity and recovering carotenoids from the 
culture. 



Claim 63. (New) A recombinant microorganism for producing carotenoids 
comprising at least one polynucleotide disrupted with a disruption cassette, which 
polynucleotide is selected from the group consisting of SEQ ID NOs: 1 and 4, and a 
polynucleotide that hybridizes to the complement of SEQ ID NOs: 1 or 4 under high 
stringency hybridization and wash conditio™, wherein said polynucleotide encodes a 
polypeptide having mitochondrial superoxide dismutase (SOD) activity. 

Claim 64. (New) A disruption cassette for disrupting a polynucleotide in a 
microorganism, which disruption cassette comprises a selectable marker and a fragment 
of a polynucleotide that is selected from the group consisting of SEQ ID NOs: 1 and 4, 
and a polynucleotide that hybridizes to the complement of SEQ ID NOs: 1 or 4 under high 
stringency hybridization and wash conditions, wherein said polynucleotide encodes a 
polypeptide having mitochondrial superoxide dismutase (SOD) activity. 
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